The previously described Syrian hamster cell lines12 (HE 3-2 and HE4-2 cell lines) were maintained for 13 months in vitro and further observed. The growth medium is a modified Ealge's basal medium supplemented with 20 per cent bovine serum. Transfers of the cells were performed with 0.025% pronase solu tion in Hank's physiological fluid. An air-drying technique based upon that of Rothfels and Siminovitch13 was used for the preparation of the specimen for chromosomal analysis. Tests of the tumor-producing capacity were made by implanting subcutaneously the cultured cells into the 10-to 20-day-old hamsters. These animals were observed periodically for 4 months for the appearance of malignant growth. A more detailed description12 on the materials and methods was presented in the paper which appeared previously.
RESULTS

Implantation
The 10-to 20-day-old hamsters were implanted subcutaneously at the possessed "A" karyotype, whereas most population of HE4-2 cell line possessed "B" karyotype .
DISCUSSION
The tumor-producing capacity of HE3-2 cell line was higher than that of HE 4-2 cell line. In the comparison of the two chromosomal constitutions, the cell 1. Yamane and T. Tsuda with "B" karyotype is not. The difference between the two cell lines in tumor producing capacity is not substantial. It may rather consist merely in the proportion of karyotypes present. However, it cannot be concluded from the present experiment that the different malignant behavior of the two cell lines is associated with the difference in proportion of karyotypes present, unless a clonal analysis of the two cell lines is undertaken. When examined 5 and 10 months after the initial culture, the stem cell karyotype of HE3 `2 cell line was "B" karyotype and any tumor was not produced by means of the subcutaneous implantation into the hosts. However, 13 months after the initial culture, all implants produced tumors appearing at the site of implantation. Besides, it was found from the chromosomal study that there were further shifts of the modal number and remarkable changes in the chromosomal constitution. In general, is there any causal relationship between chromosome irregularity and malignant behavior? The malignant property of several heteroploid cell lines of normal tissue origin has been demonstrated by subcutaneous or intraocular transplantation of these cells or by testing their growth potentialities in the cheekpouch of hamsters. Levan and Biesele15 cultured in vitro embryonic mouse skin and followed the chromosome behavior throughout successive passages. It was found that the proportion of cells with the normal diploid chromosome number gradually decreased, and after the 16th passage the normal diploid cells disappeared entirely from the cell line. After the 21st passage the heteroploid cell population was transplanted and induced a subcutaneous tumor. Recently, Shelton et al.9 reported that normal tissue cells when kept in a millipore chamber for 23 months in the peritoneal cavity of mice, underwent heteroploid transformation and became malignant. On the other hand, however, several lines are known in which cells with a normal chromosome number are present in large numbers displaying malignant behavior. Especially, the known viral tumors16-21 have shown normal chromosome complement in the great majority of cases. Thus chromosome anomaly may not necessarily be associated with malignant behavior of cells. Hsu22 comments on the role of chromosomes in carcinogenesis as follows: "It seems highly possible that at least in certain intances, e.g., chemical carcinogens and the in vitro system, chromosomal constitution plays an important role in carcinogenesis. Two activities are the basic requirements: induction of mitosis through tissue trauma or otherwise and induction of chromosomal mutations. Without the burst of mitotic activity abnormal chromosomal constitution, even though induced during interphase, could not find the opportunity to enter the scene of competition and selection."
What induced a spontaneous malignant transformation in the cell lines of normal tissue origin after long-term cultivation in vitro? Although the nature and cause of its essential change are still unknown, several hypothesis have been suggested up to the present time. Sanford23 suggested four hypothesis as follows :
1) The removal of the tissue from the physiologic control of the animal.
2) The growth of the cells in a new environment and in an entirely heterogeneous culture medium.
3) The rapid rate of cell proliferation. 4) Some unidentified carcinogenic agency, such as chemical carcinogen, virus, or altered 02 or CO, tension.
Goldblatt5 reported an effect of intermittent anaerobioses on the cells from rat myocardium, resulting in malignant transformation. Also there is the observation of Barskie on the development of malignancy in the C57BL mouse lung tissue cells following treatments with trypsin. Recently, Schelton et al.9 reported from the study on the mouse connective tissue cells grown in diffusion chambers that it was possible to eliminate foreign serum protein and repeated stimulation of motisis as the factors of malignant transformation. Further, they stated: "It is more probable that the cause of the malignant transformation lies in the altered relationship between the tissue and its physiological en vironment."
